A novel calcium-stimulated adenylyl cyclase from Trypanosoma cruzi, which interacts with the structural flagellar protein paraflagellar rod.
Trypanosoma cruzi adenylyl cyclases are encoded by a large polymorphic gene family. Although several genes have been identified in this parasite, little is known about the properties and regulation of these enzymes. Here we report the cloning and characterization of TczAC, a novel member of T. cruzi adenylyl cyclase family. The TczAC gene is expressed in all of the parasite life forms and encodes a 1,313-amino acid protein that can complement a Saccharomyces cerevisiae mutant deficient in adenylyl cyclase activity. The recombinant enzyme expressed in yeasts is constitutively active, has a low affinity for ATP (K(m) = 406 microm), and requires a divalent cation for catalysis. TczAC is inhibited by Zn(2+) and the P-site inhibitor 2'-deoxyadenosine 3'-monophosphate, suggesting some level of conservation in the catalytic mechanism with mammalian adenylyl cyclases. It shows a dose-dependent stimulation by Ca(2+) which can be reversed by high concentrations of phenothiazinic calmodulin inhibitors. However, bovine calmodulin fails to stimulate the enzyme. Using a yeast two-hybrid screen it was found that TczAC interacts through its catalytic domain with the paraflagellar rod protein, a component of the flagellar structure. Furthermore, we demonstrate that TczAC can dimerize through the same domain. These results provide novel evidence of the possible localization and regulation of this protein.